Similar pathological effects of sympathectomy and hypercholesterolemia on arterial smooth muscle cells and fibroblasts.
In a previous study, we showed that after sympathectomy, the femoral (FA) but not the basilar (BA) artery from non-pathological rabbits manifests migration of adventitial fibroblasts (FBs) into the media and loss of medial smooth muscle cells (SMCs). The aim of the present study was to verify whether similar behaviour of arteries occurred in the pathological context of atherosclerosis. Thus, similar experiments were conducted on hypercholesterolemic rabbits, which were chemically sympathectomized with 6-hydroxydopamine (n=4) or treated with vehicle for control (n=5). Cross-sections of BA and FA were immunolabelled for five markers of phenotypic modulation of vascular SMCs and FBs: vimentin, desmin, alpha-smooth muscle actin, beta-isoform of actin, and h-caldesmon and examined using a confocal microscope. Also, 3D images were constructed and morphometric analysis performed using image analysis software. Both intact and sympathectomized BA and FA developed atherosclerotic plaques, but the thickening of the intima was more advanced in sympathectomized animals, as judged by increased plaque frequency and by the phenotypic modulation of SMCs in the intima. Our results show that in the media of FAs hypercholesterolemia induces changes similar to those observed in sympathectomized rabbits in non-pathological conditions, i.e., migration of adventitial FBs to the media and loss of medial SMCs. These latter changes, which can be ascribed to pathological events, were accentuated after sympathectomy in the hypercholesterolemic rabbits. The present study reveals that pathological events, including migration and phenotypic modulation of vascular FBs and loss of SMCs, may be under the influence of sympathetic nerves.